Trials and tribulations of getting CCS in an ETS. Principles for CCS in an ETS from UK work for the EU ETS  by Dixon, Tim et al.
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&KDSPDQ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³5HFRJQLWLRQ RI D FWLYLWLHV UHODWLQJ WR FDUERQ FDSWXUH DQG VWRUDJH LV QRW SURYLGHG IRU LQ WKLV 'HFLVLRQ EXW ZLOO
GHSHQGRQDQDPHQGPHQWRI'LUHFWLYH(&RUE\ WKH LQFOXVLRQRI WKRVH DFWLYLWLHV SXUVXDQW WR $UWLFOH  RI
WKDW'LUHFWLYH´>SDUDJRIWKHSUHDPEOH@$UWLFOH RXWOLQHV WKH UXOHV DQG SURFHGXUHV E\ ZKLFK0HPEHU 6WDWHV
PD\XQLODWHUDOO\ LQFOXGHRWKHU DFWLYLWLHV LQVWDOODWLRQVRUJUHHQKRXVHJDVHV LQDGGLWLRQ WR WKRVH OLVWHG LQ$QQH[ ,RI
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¾ 'HILQHWKHDFWLYLW\LQVWDOODWLRQW\SHWKDWLWZLVKHVWRRSW LQ
¾ (YDOXDWHDQGRXWOLQHDQ\SRWHQWLDOHIIHFWVRQWKHLQWHUQDOPDUNHW  
¾ (YDOXDWHDQGRXWOLQHDQ\SRWHQWLDOGLVWRUWLRQVRIFRPSHWLWLRQ 
¾ 6WDWHDQ\SRWHQWLDOHIIHFWVWKHSURSRVDOFRXOGKDYHRQWKHHQYLURQPHQWDOLQWHJULW\RIWKHVFKHPH
¾ 'HILQHDQGGHYHORSPRQLWRULQJDQGUHSRUWLQJJXLGHOLQHVDSSOLFDEOHWRWKHLQVWDOODWLRQDFWLYLW\RSWHG LQ 

$OWKRXJKWKHSUHYLRXVZRUNE\(50DQG'19RXWOLQHG05*VDSSOLFDEOHIRU&&6WKHPRGDOLWLHV SUHVHQWHG LQ WKDW
VWXG\ ZHUH EDVHG XSRQ WKH WUDQVIHU SURYLVL RQV ODLG GRZQ LQ WKH 3KDVH ,05*V >@DQGVR  WKHUHZDVQR QHHGIRU
05*VIRUWKHVWRUDJHVLWH+RZHYHU JLYHQ WKHQHZURXWH IRU LQFOXVLRQYLD$UWLFOHDSSURSULDWH05*VQHHG HGWR
EH HODERUDWHG WR FRYHU DOOSDUWVRIWKH&&6FKDLQLQFOXGLQJ&2VWRUDJH 

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7KH8.JRYHUQPHQW 'HIUDDQG%(55GHFLGHGWRSXUVXHWKH$UWLFOHµ2SW LQ¶DSSURDFKSULPDULO\EHFDXVHLWKDG
WKH SRVVLELOLW\ RI PRUH WKDQ RQH &&6 SURMHFW FRPPHQFLQJ RSHUDWLQJ GXULQJ (76 3KDVH ,, EXW DOVR WR DVVLVW WKH
SURFHVVRIJHWWLQJ&&6 LQWKH(8(76E\GHPRQVWUDWLQJKRZDSSURSULDWH05*FRXOGEHGHYHORSHGDQGLVVXHVGHDOW
ZLWK7KH8.WKHQ VWDWHGLWVLQWHQWLRQWRLQFOXGH&&6RSHUDWLRQVLQLWV3KDVH,,1DWLRQDO$OORFDWLRQ3ODQ1$3>@ 

$OWKRXJK WKH8. SODQQHG WR SXUVXH D JHQHULF RSW LQ WKH (& UHTXLUHG WKH µRSW LQ¶ WR EH SURMHFW VSHFLILF VR D ILUVW
SURMHFWKDGWREH FKRVHQ 7KH8.JRYHUQPHQWDVNHGWKH LQGXVWU\WUDGHDVVRFLDWLRQ WKH&DUERQ&DSWXUHDQG6WRUDJH
$VVRFLDWLRQ &&6$ WR QRPLQDWH D SURMHFW )ROORZLQJ FRQVXOWDWLRQ ZLWK LWV PHPEHUV WKH %3 DQG 6FRWWLVK DQG
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 $XWKRUQDPH (QHUJ\3URFHGLD  ±
6RXWKHUQ(QHUJ\SURMHFWµ')¶ZDVQRPLQDWHGDSUH FRPEXVWLRQ FDSWXU H JDVIXHOOHGK\GURJHQ ILUHGSRZHUSURMHFW
XVLQJWKH0LOOHURLOUHVHUYRLU 

7RIXUWKHUVWDWHLWVLQWHQWLRQVWKH'HIUD0LQLVWHUIRU (QYLURQPHQWDQG&OLPDWH&KDQJH,DQ3HDUVRQLQ0DUFK
ZURWHWRWKH(&IRUPDOO\QRWLI\LQJWKHPRIWKH8.¶VLQWHQWWRRSW LQWKLVSURMHFW>@7KLVZDVIXUWKHUHODERUDWHGDW
WKH(&&3 &&6PHHWLQJRQ0D\E\'L[RQZKRGHVFULEHGWKHZRUNWRGHYHORSWKH RSWLQD SSOLFDWLRQZLWK
LQWHULP05*LQFOXGLQJWKHIROORZLQJSRLQWV>@
 2SWLQSHUPLWERXQGDU\ ± VHSDUDWH RZQHUVKLS RI FDSWXUH DQG VWRUDJH VLWHV ZRXOG H[LVW VR VHSDUDWH SHPLWWLQJ
ZRXOGEHSURSRVHG
 7UHDWPHQWRIDQGOLDELOLW\IRUDQ\SRWHQWLDOVWRUDJHVLWHOHDNV XQGHUH[DPLQDWLRQE\D8.WDVNIRUFH 
 1RDGGLWLRQDODOORFDWLRQ SURSRVHG IRUFDSWXUHWUDQVSRUWDQGVWRUDJHDFWLYLWLHV
 ,QWHQWLRQZDVIRU WKH LQWHULP05*WREHPRGXODUFDS WXUHWUDQV SRUW VWRU DJH VRWKH\ FRXOG HDVLO\ WUDQVIHUUHG
IRUDSSOLFDWLRQ LQ3KDVH,,,

%(55ZRUNLQJZLWK'HIUD  UHFRPPLVVLRQHG(50WR  SURGXFH UHYLVHG LQWHULP05* IRU WKH&&6 LQ WKH OLJKW RI
WKHVH(&DQG,3&& *+**XLGHOLQHVGHYHORSPHQWV>@ 

8QIRUWXQDWHO\ DIWHU ZRUN VWDUWHG ZLWK %3 DQG 6FRWWLVK DQG 6RXWKHUQ (QHUJ\ RQ WKH RSWLQ DSSOLFDWLRQ WKH ')
SURMHFWZDVXQDEOH WRSURFHHGDVDSURMHFW IRURWKHU UHDVRQV 7KH&&6$QRPLQDWHGD VHFRQGSURMHFW WKH7HHVLGH
&&6 SURMHFW E\ &HQWULFD DQG 3URJUHVVLYH (QHUJ\ D FRDO IXHOOHG,*&&LHSUH FRPEXVWLRQ FDSWXUH ZKLFK KDG WKH
SRWHQWLDOWREHFRPHRSHUDWLRQDOGXULQJ3KDVH,,:RUNFRQWLQXHGE\'HIUD%(55DQG(50WRGHYHORSWKHRSW LQ
DSSOLFDWLRQZLWK&HQWULFD DQG3URJUHVVLYH(QHUJ\+RZHYHU D VHW EDFNIRUWKLVSURMHFWZDVZKHQ%(55DQQRXQFHG
IXUWKHU GHWDLOV RI LWV&&6 GHPRQVWUDWLRQ FRPSHWLWLRQZKLFK  VSHFLILHG SRVW FRPEXVWLRQ FDSWXUH7KLV UXOHG RXW WKH
7HHVLGHSURMHFWPDNLQJLWYHU\XQOLNHO\WRRSHUDWHGXULQJ3KDVH,, WKXVDQRSWLQEHFDPHQRWQHFHVVDU\ +RZHYHU
LQWKHELJJHUSLFWXUHWKH(&KDGE\WKLVWLPHJDLQHGPRUHFRQILGHQFHLQ&&6LQWKH(76DSSDUHQWO\IURPWKH8.
ZRUNDQGRWKHUDQGWKHIRUWKFRPLQJ(76'LUHFWLYHZDVH[SHFWHGWRFRQWDLQ&&6LQDIXOODQGVDWLVIDFWRU\PDQQHU 

 5HYLVHG ,QWHULP0RQLWRULQJDQG5HSRUWLQJ*XLGHOLQHV 

'HVSLWH WKHSURMHFWV¶ VHWEDFNVPHQWLRQHGDERYH(50%(55DQG  'HIUDFRPSOHWHGUHYLVHGLQWHULP05*IRU3KDVH
,,EDVLQJ WKHP XVHIXOO\ RQ WKH UHDOLWLHV IRXQG LQ WKH WZR QRPLQDWHG SURMHFWV 7KHVH ZHUH SXEOLVKHG LQ 1RYHPEHU
>@DQGVXEPLWWHGWRWKH(&6XPPDULHVRIWKHLQWHULP05*IRUHDFK&&6VWDJHDUHSURYLGHGE HORZ 

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
0RQLWRULQJ DQG5HSRUWLQJ*XLGHOLQHV)RU&2&DSWXUH 
6XEMHFWWRDSSURYDOE\WKHFRPSHWHQWDXWKRULW\RSHUDWRUVRI&2LQVWDOODWLRQVPD\VXEWUDFWIURPWKHFDOFXODWHGHP LVVLRQVRIWKHLQVWDOODWLRQDQ\
&2 ZKLFK LV QRW HPLWWHG IURP WKH LQVWDOODWLRQ EXW WUDQVIHUUHG RXW DV D VXEVWDQFH DW D OHYHO RI SXULW\ LQ DFFRUGDQFH ZLWK LQWHUQDWLRQDO DQG
(XURSHDQ&RPPXQLW\ VWDQGDU GV HJ WKH/RQGRQ3URWRFRO WR D&2 WUDQVSRUW LQVWDOODWLRQ2SHUDWRUVPXVWSURYLGHHYLGHQFH WKDW WKH WUDQVSRUW
LQVWDOODWLRQ LV WUDQVIHUULQJ WKH&2 WR D UHFRJQLVHG&2 VWRUDJH LQVWDOODWLRQ SHUPLWWHG LQ DFFRUGDQFHZLWK UHOHYDQW(XURSHDQ&RPPXQLW\ DQG
QDWLRQDOODZ7KHVXEWUDFWLRQIRUWKHLQVWDOODWLRQVKRXOGEH PLUURUHGE\DUHVSHFWLYHUHGXFWLRQLQHPLVVLRQVUHSRUWHGIRUWKHVHFWRUJHQHUDWLQJWKH
HPLVVLRQVZLWKLQWKH0HPEHU6WDWH¶V1DWLRQDO,QYHQWRU\VXEPLVVLRQWRWKH6HFUHWDULDWRIWKH8QLWHG1DWLRQV)UDPHZRUN&RQYHQWLRQRQ&OLPDWH
&KDQJH:KHUH WKHUH LV D FURVVERUGHU WUDQVIHU RI &2 WKLV VKRXOG EH UHIOHFWHG LQ WKH ERWK WKH H[SRUWLQJ DQG LPSRUWLQJ FRXQWU\¶V QDWLRQDO
JUHHQKRXVHJDVLQYHQWRU\ 

$FWLYLW\6SHFLILF*XLGHOLQHV)RU&27UDQVSRUW 
$OO FRPEXVWLRQ SURFHVV YHQWHG DQG IXJLWLYH HPLVVLRQ VRXUFHV DFURVV D& 2 SLSHOLQH WUDQVSRUWDWLRQ V\VWHPPXVW EHPRQLWRUHG DQG UHSRUWHG
LQFOXGLQJDQ\HPLVVLRQVDVVRFLDWHGZLWKJDVILUHGERRVWHUVWDWLRQVDORQJWKHSLSHOLQHQHWZRUN(PLVVLRQVIURPJDVILUHG ERRVWHU VWDWLRQV VKRXOG
EH PRQLWRUHG DQG UHSRUWHG LQ DFFRUGDQFH ZLWK $ QQH[ ,, >RI 'HFLVLRQ (&@ :KHUH JDVILUHG ERRVWHU VWDWLRQV KDYH D UDWHG LQSXW
H[FHHGLQJ0:WKHVHVKRXOGEHLQFOXGHGDVSDUWRIWKHSLSHOLQHLQVWDOODWLRQDQGH[FOXGHGDVDVHSDUDWHTXDOLI\LQJLQVWDOODWLRQXQGHU$QQH[,
RI'LUHFWLYH(& 7KHTXDOLW\RILQIRUPDWLRQSURYLGHGLQWHUPVRIFRPSOHWHQHVVFRQVLVWHQF\WUDQVSDUHQF\DFFXUDF\FRVWHIIHFWLYHQHVV
DQGPDWHULDOLW\VKRXOGEHFRQVLVWHQWZLWKWKHRYHUDOOULVNPDQDJHPHQWSURFHGXUHVODLGRXWLQ$QQH[,>RI'HFLVLRQ(&@7KHRSHUDW RU
RI WKH LQVWDOODWLRQ VKRXOG XVH WKH DSSURSULDWH DFWLYLW\ HPLVVLRQV IDFWRU DQG R[LGDWLRQ IDFWRU GDWD 7LHU WR PRQLWRU JUHHQKRXVH JDV HPLVVLRQV
DFFRUGLQJWRWKHVL]HRIWKHLQVWDOODWLRQDVVHWRXWLQ$QQH[,>RI'HFLVLRQ(&@ 

$FWLYLW\6SHFLILF*XLGHOLQHV)RU&2,QMHFWLRQDQG6WRUDJH 
'HOLQHDWLQJERXQGDULHVIRUVXE VXUIDFHJHRORJLFDO&2VWRUDJHVLWHVLVDVSHFLDOLVWVXEMHFWDUHDDQGVKRXOGRQO\EHXQGHUWDNHQE\SHUVRQQHOZLWK
UHOHYDQWH[SHUWLVH LQVXEVXUIDFHSURFHVVPRGHOOLQJDQGULVNDVVHVVPHQ W%RXQGDULHV IRU D VXE VXUIDFH&2JHRORJLFDO VWRUDJHFRPSOH[VKRXOG
LQFOXGH WKH LQMHFWHG &2 SOXPH LH WKH VWRUDJH VLWH DQG DGMRLQLQJ HOHPHQWV RI WKH HQJLQHHUHG ZHOOV DQG QRQHQJLQHHUHGV\VWHPFDSURFN
RYHUEXUGHQ IDXOWV ILVVXUHV HWF 7KH FRPSOH[ ERXQGDULHV VKDOO DOVR EH FRQVLGHUHG WR LQFOXGH RWKHU VHFRQGDU\ FRQWDLQPHQW IHDWXUHV LQ WKH
JHRVSKHUHHJRWKHURYHUO\LQJUHVHUYRLUVHDOSDLUVZKLFKFRXOGWUDSXSZDUGPLJUDWLQJ&25LJRURXVSURFHVVHVVKRXOGEHHPSOR\HGLQWKHILUVW
LQVWDQFH WR LGHQWLI\ DOO FRPSRQHQWV RI WKH VXEVXUIDFH VWRUDJH FRPSOH[ LQ RUGHU WR GHWHUPLQH SRWHQWLDO HPLVVLRQ SDWKZD\V OLQNHG WR WKH WDUJHW
IRUPDWLRQV7KLV VKDOOEHDFKLHYHG WKURXJK WKHGHYHORSPHQWRI D VLWH FKDUDFWHULVDWLRQ UHSRUW$SSOLFDWLRQRIDSSURSULDWHDVVHVVPHQWSURFHGX UHV
VKRXOG EH XQGHUWDNHQ WR DVVHVV WKH ULVNV RI DFWLYDWLRQ RI SRWHQWLDO HPLVVLRQ SDWKZD\V DV GHVFULEHG EHORZ7KH DSSOLFDWLRQ RI ULJRURXVTXDOLW\
DVVXUDQFHDQGTXDOLW\FRQWUROSURFHGXUHV4$4&VKRXOGEHDSSOLHGLQHDFKVWHSRIWKHPRQLWRULQJVFKHPHGHVLJQ$ERYHJURXQGLQVWDOODWLRQV
K OO O E LG G I OO L KL K OO &2 L L OO L > 6 L    @
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)RUWKHRSW LQDSSOLFDWLRQV WKH(&ZHUHVHHNLQJDVLQJOHSHUPLWDSSOLFDWLRQFRPELQLQJDOOWKH&&6VWDJHV+RZHYHU
WKLV FUHDWHVGLIILFXOWLHVZKHUH WKHGLIIHUHQW VWDJHVPD\EHRZQHGDQGRSHUDWHGE\GLIIHUHQW HQWLWLHV DQG FRXOG FRPH
XQGHU GLIIHUHQW UHJXODWRU\ DXWKRUL] DWLRQV IRUWKH(8(76$QH[DPSOHIRUWKH8.LVWKDWRQVKRUH(76SHUPLWVDUH
WKHUHVSRQVLELOLW\RI WKH(QYLURQPHQW$JHQF\RU6FRWWLVK(QYLURQPHQWDO3URWHFWLRQ $JHQF\ LQ6FRWODQG ZKHUHDV
(76SHUPLWVIRURIIVKRUHRL O DQGJDV LQVWDOODWLRQV DUH WKH UHVSRQVLELOLW\ RI8.'HSDUWPHQW IRU%XVLQHVV(QWHUSULVH
DQG5HJXODWRU\5HIRUP%(55DQGWKHVHKDYHGLIIHUHQWDOORFDWLRQSULQFLSOHVIRUWKHLUUHVSHFWLYHVHFWRUV7KHUHIRUH
LWZDVSURSRVHGWREHPRUHHIIHFWLYHWRWUDQVIHUWK HRSWHG LQDFWLYLW\DV VHSDUDWH LQVWDOODWLRQ VLQWKH(8(76LQWKHLU
RZQULJKWLQWKHIROORZLQJZD\ 
• 6RXUFHDQGFDSWXUHWKHDGGLWLRQRIDFDSWXUHSODQWWRDQLQFXPEHQWLQVWDOODWLRQZRXOGEHFRQVLGHUHGDVDVLPSOH
SODQWPRGLILFDWLRQDQGZRXOGEHFDXJKWXQGHUWKHH[LVWLQJREOLJDWLRQVLQ'LUHFWLYH(&DVD³« GLUHFWO\
DVVRFLDWHG DFWLYLW\ ZLWK D WHFKQLFDO FRQQHFWLRQ ZLWK WKH DFWLYLWLHV´ DQG WKXV ZRXOG QRW UHTXLUH DQ\ RSW LQ
$OORFDWLRQRIDOORZDQFHV WR WKLV LQVWDOODWLRQZRXOGEHRQ WKHVDPHEDVLVDV IRURWKHULQFXPEHQWLQVWDOODWLRQVLQ
WKHVDPHVHFWRUQRWHPSOR\LQJ&2FDSWXUH 
• 7UDQVSRUWDWLRQSLSHOLQHVFDUU\LQJ&2IRUWKHSXUSRVHRIVWRUDJHEHFRQVLGHUHGDVDQHZW\SHRILQVWDOODWLRQLQ
WKH (8 (76 DQG DOORFDWHG ]HUR DOORZDQFHV 7KLV ZRXOG FUHDWH D PRQLWRULQJ DQG UHSRUWLQJ REOLJDWLRQ IRU WKH
RSHUDWRU XQGHU $UWLFOH  RI WKH (76 'LUHFWLYH (&  >@ DQG DOVR D UHTXLUHPHQW WR VXUUHQGHU
DOORZDQFHV HTXDO WR PRQLWRUHG DQG UHSRUWHG HPLVVLRQV LQ HDFK FDOHQGDU \HDU LQ DFFRUGDQFH ZLWK WKH
*UHHQKRXVH*DV3HUPLWLVVXHGXQGHU$UWLFOHVHRI'LUHFWLYH(& >@
• ,QMHFWLRQDQGVWRUDJH WKHVHLQVWDOODWLRQV ZRXOGDOVR EHFRQVLGHUHGDVD VHSDUDWH LQVWDOODWLRQ LQ WKH(8(76EH
JLYHQD]HURDOORFDWLRQDQGZRXOG IDFH WKHVDPHREOLJDWLRQVDVRXWOLQHG IRU WUDQVSRUWDWLRQDERYH7KLVZRXOG
DOVR LQFOXGH LQVWDOODWLRQVHPSOR\LQJ(25 

7KHIROORZLQJW\SHVRIHPLVVLRQVLQWKH05*V WREH LQFOXGHGLQWKHRSW LQDSSOLFDWLRQZHUHGHILQHGDV 
• µYHQWHGHPLVVLRQV ¶FRYHULQJHPLVVLRQV RI&2GXHWRURXWLQHRUHPHUJHQF\ RSHUDWLRQV 
• µIXJLWLYH HPLVVLRQV¶ FRYHULQJ HPLVVLRQV IURP XQLQWHQWLRQDO UHOHDVHV RI &2 DV D UHVXOW RI OHDNLQJ YDOYHV
IODQJHVVHDOVHWF 
• µOHDNDJHHPLVVLRQV ¶FRYHULQJHPLVVLRQVRIFDSWXUHG&2 IURPDJHRORJLFDO&2VWRUDJHVLWHWRWKHDWPRVSKHUH 

 /HDNDJH(PLVVLRQVIURPWKHVXE VXUIDFHJHRORJLFDOVWRUDJHVLWH 

7KLVZRUNDQGUHSRUWRQWKHLQWHULP05*>@ SURSRVHG WKDW G DWDRQYHQWHGDQG OHDNDJHHPLVVLRQ IOX[ UDWHV IURP
WKH VXEVXUIDFH VWRUDJH FRPSOH[ VKRXOG EH FROOHFWHG WKURXJK GLUHFW PRQLWRULQJ RI WKH JHRORJLFD O &2 VWRUDJH
FRPSOH[ 7KH KHWHURJHQHLW\ RI WKH VXE VXUIDFH PHDQV WKDW D EHVSRNH DSSURDFK ZLOO EH UHTXLUHG EDVHG RQ  WKH
SDUWLFXODU FKDUDFWHULVWLFV RI DQ LQGLYLGXDO VLWH FRYHULQJ WKH VLWH VSHFLILF SRWHQWLDO ULVN RI &2 OHDNDJH WKHQXPEHU
DQG VL]H RI SRWHQWLDO SDWKZD\V DQG WKHUHIRUH WKH SRWHQWLDO PDJQLWXGH RI OHDNDJH HYHQWV DQG WKH VHQVLWLYLW\ RI
UHFHSWRUV LQ WKH ]RQH VXUURXQGLQJ WKH VWRUDJH VLWH  ,Q RUGHU WR DUULYH DW DQ DSSURSULDWH PRQLWRULQJ SODQ IRU D VXE 
VXUIDFHJHRORJLFDO&2 VWRUDJH FRPSOH[ DVW HSZLVHSURFHGXUH LV SURSRVHG EDVHG RQ WKH ,3&&*+**XLGHOLQHV 
 6LWHFKDUDFWHUL]DWLRQ 6LPXODWLRQPRGHOLQJ 5LVNDVVHVVPHQW  0RQLWRULQJSODQGHVLJQ

,I DSSOLFDWLRQRI WKHPRQLWRULQJSODQSURYLGHV HYLGHQFHRI OHDNDJH LW LV SURSRVHG WKDW OHDNDJH HPLVVLRQV IURP WKH
JHRORJLFDO&2 VWRUDJH VLWHV VKRXOG EH FDOFXODWHGXVLQJWKHIROORZLQJIRUPXOD
&2HPLVVLRQV>W&2 @ )&2 7  
:KHUH)&2 >W&2GD\@LVWKH  IOX[UDWHRIWKH&2 OHDNHVWLPDWHGIROORZLQJWKHSURFHGXUHRXWOLQHG EHORZDQG7
>GD\V@LVWKHOHQJWKRIWLPHRYHUZKLFKWKHOHDNLVHVWLPDWHGWRKDYHEHHQR FFXUULQJRURFFXUUHG

$SURFHGXUHIRUGHWHUPLQLQJWKHIOX[UDWHRIWKHOHDNVKRXOGEHHPSOR\HGDVIROORZV
6WHS±,GHQWLI\DQGFKDUDFWHULVHWKHHPLVVLRQVVRXUFHVOHDN
:KHUHDSSOLFDWLRQRI WKHPRQLWRULQJSODQ LQGLFDWHV WKHSUHVHQFHRID&2OHDN IURPWKHVWRUDJH VLWH WKHQ
PRUH ULJRURXV LQYHVWLJDWLRQ VKRXOG EH XQGHUWDNHQ WR LGHQWLI\ DQG FKDUDFWHULVH WKH VRXUFH RI WKH OHDN
LQFOXGLQJLGHQWLILFDWLRQRIWKHOLNHO\HPLVVLRQSDWKZD\V
6WHS±(VWLPDWHWKHIOX[UDWHRIWKHHPLVVLRQVRXUFHVOHDN
7KH IOX[ UDWH RI WKH OHDN VKRXOG EH PHDVXUHG RU HVWLPDWHG XVL QJ PHWKRGV DSSURSULDWH IRU WKH VRXUFH 
LGHQWLILHG XQGHU VWHS  7KHVHPLJKW UHTXLUH WKH DSSOLFDWLRQ RI D UDQJH RI WHFKQLTXHV LQFOXGLQJ LQWHU DOLD
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GLUHFW PHWHULQJ LQ ZHOO ERUHV IRU OHDNV FRQWDLQHG ZLWKLQ WKH ZHOO FDVLQJ  XVH RI VXEPHUVLEOHV YHKLFOHV
RIIVKRUHWRLGHQWLI\D&2 SOXPHRQWKHVHDEHGDQG GLUHFW PHDVXUHPHQWRIWKHTXDQWLWLHV VRLO JDVPHWHUV
DQGRWKHUWHFKQLTXHV RQVKRUHFRUUHFWHGWRDFFRXQWIRUEDFNJURXQGIOX[HV 

)OX[UDWHVVKRXOGEHUHSRUWHGLQW&2SHUGD\,QHVWLPDWLQJIOX[UDWHVDFFRXQWVKRXOGEHWDNHQRIERWKJDVHRXVDQG
GLVVROYHG &2 LH GLIIHUHQW SKDVH VWDWHV RI &2 ,W LV SURSRVHG WKDW W KH GXUDWLRQ RI WKH OHDN LQ GD\V VKRXOG EH
GHWHUPLQHGIURPWKHGDWHZKHQWKHOHDNZ DVILUVW GHWHFWHGEDFNGDWHGWRRQHRIWKHIROORZLQJUHIHUHQFHSRLQWV WKH
ODVWGDWHZKHQWKHPRQLWRULQJSODQVKRZHGQRHYLGHQFHRIOHDNDJHIURPWKHGHWHUPLQHG HPLVVLRQ VRXUFHW KLVPD\EH
XSWRRQHFDOHQGDU\HDUEDVHGRQWKHVXEPLVVLRQRIDQQXDOPRQLWRUL QJUHSRUWVRUWKHGDWHRIFRPPHQFHPHQWRI&2
LQMHFWLRQZKHQWKHUHLVQRDYDLODEOHHYLGHQFHWRVKRZ WKDWQROHDNDJHZDVGHWHFWHG RURWKHUHYLGHQFHZKLFKPD\EH
XVHGWRSURYLGHDQHVWLPDWHRIWKHVWDUWGDWHRIOHDN 

 (QKDQFHG2LO5HFRYHU\3URMHFWV8VLQJ&DSWXUHG&2

%HFDXVH WKH ILUVW RSW LQ SURMHFW ZDV EDVHG RQ&2HQKDQFHGRLO UHFRYHU\ (25  WKLV ZRUN FRQVLGHUHG 05*IRU
(25 ,QVWDOODWLRQVXQGHUWDNLQJ&2(25ZLOOSUHVHQWDGGLWLRQDO HPLVVLRQVRXUFHVUHODWLYHWRVWDQGDUG&2 VWRUDJH
RSHUDWLRQV7KLVDULVHV DV D FRQVHTXHQFH RI WKH LQMHFWHG &2 EUHDNLQJ WKURXJKZLWK WKH SURGXFHG K\GURFDUERQV 
2SHUDWRUV XQGHUWDNLQJ &2VWRUDJHLQFRQMXQFWLRQZLWK&2(25 FRXOGWKHUHIRUHLQFOXGHWKH  IROORZLQJSURYLVLRQV
LQ GHWHUPLQLQJ D PRQLWRULQJ DQG UHSRUWLQJ SODQ LQ DGGLWLRQ WR WKRVHRXWOLQHG IRU&2 VW RUDJH  .H\ HPLVVLRQV
VRXUFHVIRU&2(25RSHUDWLRQV DUHVXPPDULVHG LQ)LJXUHDQG LQFOXGH
• WKHRLOJDVVHSDUDWLRQXQLWVDQGJDVUHF\FOLQJSODQWZKHUHIXJLWLYHHPLVVLRQVRI&2FRXOG RFFXU 
• WKH IODUH VWDFNZKHUH HPLVVLRQV PLJKW RFFXU GXH WR WKH DSSOLFDWLRQ RI FRQWLQXRXV SRVLWLYH SXUJH V\VWHPV
WKXVFDSWXULQJWKHIXJLWLYHORVVHVIURPWKHRLO JDVVHSDUDWLRQSODQWDQG XQGHUEORZGRZQFRQGLWLRQVGXULQJ
GHSUHVVXULVDWLRQRIWKHRLOSURGXFWLRQLQVWDOODWLRQ 
• WKHRQVLWHSRZHUSODQW ZKHUHWKHSRZHUSODQWLVXVLQJLQGLJHQRXVILHOGJDVWRSRZHURSHUDWLRQVZKLFKZLOO
EHFR PLQJOHGZLWK WKH LQMHFWHG&2
• DGHGLFDWHG&2 SXUJH V\VWHP ZKLFK PD\ EH QHFHVVDU\ DV URXWLQJ KLJK FRQFHQWUDWLRQ &2 JDVHV LQWR D
IODUHV\VWHPZLOOH[WLQJXLVKWKHIODUH














1RWHIXJLWLYHHPLVVLRQVRI&2DQGK\GURFDUERQ
JDVPL[WXUHVZLOOLQQHDUO\DOOFDVHVEHFDXJKWLQWKH
JDVFRQWDLQPHQWV\VWHPDQGUHOHDVHGYLDWKH
IODUHSXUJHVDIHW\V\VWHPDVRSSRVHGWRYHQWHGWR
DWPRVSKH UH 



)LJXUH(PLVVLRQVRXUFHVIRU(25RSHUDWLRQV >@

2SHUDWRUV VKRXOG LGHQWLI\ DOO HPLVVLRQV VRXUFHV OLQNHG WR WKH (25 DFWLYLW\ LQFOXGLQJ FRPEXVWLRQ IXJLWLYHDQG
YHQWHG HPLVVLRQV VRXUFHV  7KH RSHUDWRU VKRXOG WKHQ GHWHUPLQH ZKHWKHU LGHQWLILHG HPLVVL RQ VRXUFHV IDOO ZLWKLQ WKH
VFRSHRI DFWLYLWLHV OLVWHGZLWKLQ$QQH[ ,RI'LUHFWLYH(&>@$SRWHQWLDOO\ IXUWKHU FRPSOLFDWLQJ IDFWRU IRU
(25RSHUDWLRQVLVWKDWLQMHFWHG&2 ZLOOEUHDNWKURXJKPL[HGZLWKLQGLJHQRXVUHVHUYRLU&2 )XJLWLYHHPLVVLRQVR I

2LO UHVHUYRLU 
,QMHFWHG&2 
VWUHDP 3URGXFHGRLO

2LO JDV
VHSDUDWRUV
2QVLWHSRZHU 
SODQW
&+;&2 
)ODUHVWDFN 
&+;&2 
&2SXUJH
V\VWHP 
&2&+ ;
&2UHF\FOH &2&+ ;
72$70263+(5(
)XJLWLYH
HPLVVLRQV
&2&+ ;
%UHDNWKURXJK&2
SOXVRWKHU
K\GURFDUERQ
JDVHV
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&2DQGK\GURFDUERQJDVPL[WXUHVZLOO LQQHDUO\DOOFDVHVEHFDXJKWLQWKHJDVFRQWDLQPHQWV\VWHPDQGUHOHDVHGYLD 
WKHIODUHSXUJHVDIHW\V\VWHPDVRSSRVHGWRYHQWHGWRDWPRVSKHUH 7KHDGGLWLRQDOHPLVVLRQSDWKZD\VZLOODOOQHHGWR
EHLQFOXGHGLQDPRQLWRULQJDQGUHSRUWLQJVFKHPH IRU&&6 DFWLYLWLHV LQYROYLQJ(257KHUH DUH VHYHUDO  IDFWRUV WKDW
QHHGWREHWDNHQLQWRFRQVLGHUDWLRQDVIROORZV 7KHRQVLWHSRZHUSODQWDWRLOSURGXFWLRQ LQVWDOODWLRQV FHUWDLQO\ IRU
RIIVKRUH LQVWDOODWLRQV RQ WKH  8. FRQWLQHQWDO VKHOI DUH LQFXPEHQW TXDOLI\LQJ LQVWDOODWLRQV XQGHU $QQH[ , (QHUJ\
$FWLYLWLHV ± &RPEXVWLRQ LQVWDOODWLRQVRI'LUHFWLYH(&  )ODUHV DUH DOVR FDSWXUHG XQGHU (QHUJ\$FWLYLWLHV ± 
&RPEXVWLRQ LQVWDOODWLRQV LQ$QQH[ , IRU3KDVH,,RIWKH(8(76&RQFHLYDEO\ D GHGLFDWHG&2SXUJHVRXUFHFRXOG
DOVREHFDSWXUHG LQ$QQH[,RQ WKHVDPH EDVLVDVWKHIODUHDOEHLWZLWKDQHHGWRFODULI\WKHGHILQLWLRQRIDIODUHRU
IODUH JDV WR DOVR UHFRJQLVH QRQ FRPEXVWHG DQGRU YHQWHG HPLVVLRQ VRXUFHV )RU RFFXSDWLRQDO KHDOWK DQG VDIHW\
UHDVRQV DOO RIIVKRUHSODWIRUPVKDYHDJDV FRQWDLQPHQW V\VWHPZLWKDSRVLWLYHSXUJHV\VWHPLQFRUSRUDWHG WRSUHYHQW
WKH DFFXPXODWLRQ RI K\GURFDUERQ  JDVHV ZKLFK SRVH DQ H[SORVLRQ ULVN RQ WKH SODWIRUP  DQG IRU WKLV UHDVRQ DQ\
IXJLWLYHHPLVVLRQVDFURVVWKHJDVKDQGOLQJV\VWHPZLOOEHURXWHGWRWKHIODUHRUJDVSXUJHV\VWHPDQGWKXV ZRXOGQRW
UHSUHVHQWDQDGGLWLRQDOHPLVVLRQVRXUFH 

%DVHGRQWKHVHFRQGLWLRQVWKLVZRUNFRQVLGHUHGDUHDOSURMHFWWRVKRZKRZWKLVFRXOGZRUNLQSUDFWLFH 7 KLVZDVWKH
%30LOOHU SODWIRUP LQ WKH 1RUWK 6HD WKH VXEMHFW RI WKH ILUVW µRSW LQ¶7KLVIRXQGWKDWXQGHU LWV JDVPDQDJHPHQW
UHJLPH DOO HPLVVLRQV RI EUHDNWKURXJK &2  ZRXOG EH HIIHFWLYHO\ FDSWXUHG  ZLWKLQ WKH VFRSH RI WKH (8 (76 DV
FRPEXVWLRQ HPLVVLRQV IURP HLWKHU WKH RQVLWH SRZHU SODQW RU WKH  IODUHVWDFN $V D FRQVHTXHQFH QR QHZ HPLVVLRQV
VRXUFHV ZHUH SUHVHQWHG E\ EUHDNWKURXJK &2DQGWKHUHIRUH WKH HQYLURQPHQWDO LQWHJULW\ RI WKH VFKHPH ZRXOGEH
PDLQWDLQHG ,Q DGGLWLRQ  VRPH DGGLWLRQDO HOHPHQWV ZRXOG QHHG WR EH LQFRUSR UDWHG LQ  WKH PRQLWRULQJ DQG UHSRUWLQJ
JXLGHOLQHVWRHQVXUHHIIHFWLYHDFFRXQWLQJRIHPLVVLRQVRI EUHDNWKURXJK&2 LQFOXGLQJWKDWDQ\QHZ&2SXUJHYHQW
ZRXOGQHHGWREHPRQLWRUHGDQGUHSRUWHGXQGHUWKH(8(76 )RUVLPSOLILFDWLRQLWLVSUREDEO\IDLUWRFRQVLGHUD&2
SXUJH YHQW LQ WKH VDPHZD\ DV D IODUHS UHVHQWO\ WKH 3KDVH ,,05*>@GRQRW LQFOXGHDQ\GHILQLWLRQ IRU IODUHV RU
IODUHJDV0RUHLQIRUPDWLRQRQWKLVFDVHVWXG\LVDYDLODEOHLQWKH%(5505*UHSRUW>$QQH[@ 

 (8(76'LUHFWLYH 

7KH -DQXDU\  ZDV VLJQLILFDQW GDWH IRU &&6 LQ WKH (8 7KH (& LVVXHG D SURSRVHG 'LUHFWLYH WR FUHDWH DQ
HQDEOLQJ UHJXODWRU\ IUDPHZRUN WR HQFRXUDJH &&6 LQ WKH (8 WKH &&6'LUHFWLYH > @ $W WKH VDPH WLPH WKH(&
LVVXHGDSURSRVDO  IRUDQDPHQGHG(8(76'LUHFWLYH IURPLH IRU3KDVH,,, RIWKH(8(76 WKH(76'LUHFWLYH
>@  7KH JRDO RI WKLVQHZ(76'LUHFWLYH LV IRU WKH SHULRG EH\RQG  WR VWUHQJWKHQ H[SDQG DQG LPSURYH WKH
IXQFWLRQLQJRIWKH(8(76DVRQHRIWKHPRVWLPSRUWDQWDQGFRVW HIIHFWLYHWRR OV IRUDFKLHYLQJ WKH(8
V WDUJHW IRU
UHGXFLQJJUHHQKRXVHJDVHPLVVLRQV7KLVH[SDQVLRQLQFOXGHVFRYHULQJ&2FDSWXUHDQGJHRORJLFDOVWRUDJH&&6 

7KHGUDIW'LUHFWLYHSURSRVHVWKDW &&6ZLOOEHIXOO\LQFOXGHGLQWKH(8(76IURP $NH\ UHODWLRQVKLSEHWZHHQ 
WKH WZR SURSRVHG 'LUHFWLYHV LV WKDW WR TXDOLI\ IRU (76 WKH RSHUDWLRQ DQG VLWH ZLOO KDYH WR EH DSSURYHG E\ WKH
SURFHGXUHVLQWKHSURSRVHG&&6'LUHFWLYH> @$OVRVXLWDEOH 05*ZLOOEHUHTXLUHG :RUNLVQRZXQGHUZD\E\WKH 
(&WRSURGXFH VXLWDEO H µQRQLQWHULP¶05* IRU&&6 VWDUWLQJIURP WKHLQWHULP05* SURGXFHGE\WKH8.>@ 7KLV
(&05*ZRUNZLOO EH UHSRUWHG VHSDUDWHO\ E\*URHQHQEHUJ DQG:DUWPDQQ LQ WKLV *+*7  FRQIHUHQFH > @  7KH
(76'LUHFWLYH SURSRVHV WKDW WKH VWRUDJH VLWH DQG WUDQVSRUWSLSHOLQH ZLOOE H SHUPLWWHG VHSDUDWHO\ IURP WKH FDSWXUH
LQVWDOODWLRQ WKHUHE\ UHFRJQLVLQJ SRWHQWLDO VHSDUDWH RZQHUVKLS RI &&6 VWDJHV 7KH LQFOXVLRQ RI VWRUDJH VLWHV DV DQ
LQVWDOODWLRQLQWKHLURZQULJKWDOVRPHDQVWKDWVWRUDJHVLWHRSHUDWRUVZLOOKDYHWRVXUUHQGHUDOORZDQ FHVHTXDO WRDQ\
OHDNDJ HDPRXQWVKRXOGOHDNDJHRFFXU7KHUH LVDVHFRQGNH\UHODWLRQVKLSEHWZHHQWKH(76'LUHFWLYHDQGWKH&&6
'LUHFWLYH LQ WKHPRQLWRULQJ UHJLPHV 7KHPRQLWRULQJ UHJLPH XQGHU WKH &&6'LUHFWLYH LV SULPDULO\ WR GHWHFW DQ\
OHDNDJH DQG LWV HQYLURQPHQWDO LPSDFW ,I OHDNDJH LV VXVSHFWHG XQGHU WKLVPRQLWRULQJ WKLVZRXOG WKHQ WULJJHU WKH
PRQLWRULQJUHJLPHXQGHUWKH(7605*ZKLFKZRXOGTXDQWLI\DQ\OHDNDJH$OWKRXJKDJUHHPHQWRQWKHGHWDLOVRI
ERWK'LUHFWLYHVLVVWLOOXQGHUZD\WKH(&KRSHVWKDW WKHVH'LUHFWLYHVZLOOEHILQDOLVHGE\WKHHQGRI 

$OVRW KH(76'LUHFWLYHDOVRSURSRVHGQR IUHHDOORFDWLRQRI(8$VFDQEHJLYHQWR&&6  LH IXOO\ DXFWLRQHG (8$V
ZKDWHYHU VHFWRU&&6LVDSSOLHG WR)RUHOHFWULFLW\JHQHUDWLRQLWDOVR SURSRVHV QRPRUHIUHHDOORFDWLRQ:KHUHWKHUH
ZLOOFRQWLQXHWREHIUHHDOORFDWLRQLQ RWKHUVHFWRUV LQZKLFK&&6FRXOGSRWHQWLDOO\EHDSSOLHG HJ UHILQHULHVFHPHQW
VWHHOK\GURJHQSURGXFWLRQIRUWKHFKHPLFDOLQGXVWU\WKHDOORFDWLRQ ZLOOKDYHWR WDNHLQWRDFFRXQWWKHSRWHQWLDO IRU
&&6 LQ VHWWLQJ WKH DSSURSULDWH EHQFKPDUNV IRU DOORFDWLRQ  Q WUDQVSRUWZ KLOVWSLSHOLQHVDUH LQFOXGHG WUDQVSRUW E\
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RWKHU PHDQV VKLSV YHKLFOHV LV QRW 7KLV  LV QRW D SUREOHP DV WKHVH FDQ EHRSWHG LQ RQ D SURMHFWE\SURMHFW EDVLV
XQGHU$UWLFOHDVIRU&&6LQWKHFXUUHQW(763KDVH,, 

 &RQFOXVLRQV 

7KHZRUNLQYROYLQJ(508.JRYHUQPHQW%(55DQG'HIUDZRUNLQJZLWKLQGXVWU\HVSHFLDOO\WKH&&6$DQGWKH
(8$G+RFH[SHUWJURXSZDVDEOHWRFRQVLGHUDQGGHYHORSDFFRXQWLQJSURFHGXUHVIRU&&6D WDQLPSRUWDQWWLPHRI
UHJXODWRU\ GHYHORSPHQWV  $ NH\ FKDUDFWHULVWLF RI &&6 LV WKDW JHRORJLFDO VWRUDJH VLWHV KDYH D QDWXUDO YDULDELOLW\
ZKLFK PHDQV WKDW D VLWHE\VLWH DVVHVVPHQW ZLOO EH UHTXLUHG DQG SUHFOXGLQJ XVH RI HPLVVLRQ IDFWRU W\SH
DUUDQJHPHQWV , QFOXGLQJ WKH VWRUDJH VLWHV LQ WKH (8 (76 V\VWHP WKXV LQFOXGLQJ WKHP LQ DQ H[LVWLQJ SHUPLWWLQJ
V\VWHPWKHUHIRUHUHTXLU HV VXUUHQGHULQJRIDOORZDQFHVIRUDQ\OHDNDJH7 KLVSURYLGHV UHJXODWRU\DQGHQYLURQPHQWDO
QHDWQHVV DQG LQWHJULW\ 05*IRUOHDNDJHIURP VWRUDJHVLWHVZLOOEHUHTXLUHGDQGWKLVZRUNGHYHORSHGDSURSRVDOIRU
WKHVH $ VLJQLILFDQW QHZ HOHPHQW LQFOXGHG LQ WKLV 8.ZRUN ZDV WKH WUHDWPHQW RI &2HQKDQFHG RLO UHFRYHU\ DQG
DIWHUWHVWLQJRQDUHDOFDVHVWXG\SURSRVDOVDUHPDGHIRU05*IRUHQKDQFHG RLOUHFRYHU\)XUWKHUZRUNLVUHTXLUHGWR
XQGHUVWDQG WKH FDSDELOLWLHV RI WHFKQLTXHV WRPHDVXUH DQG TXDQWLI\ OHDNDJH RI&2 VKRXOG LW RFFXU $V NQRZOHGJH
DQGFDSDELOLW\GHYHORSVDQGLVSURYHQLQWKLVDUHDWKLVZLOODVVLVWLQGHYHORSLQJLPSURYHG05*DQGW KHDSSOLFDWLRQ
RI05* LQ WKH IXWXUH  7KLV ZRUN E\ DOO WKHVH LQGLYLGXDOV LQ WKH 8. DQG DFURVV WKH (8 DQG WKH RQJRLQJ SROLF\
DPELWLRQVRI WKH8.DQGRWKHU(8JRYHUQPHQWV WR LQFOXGH&&6 LQ3KDVH ,,PHDQW WKDW LQFUHDVLQJNQRZOHGJHDQG
FRQILGHQFH ZDV EXLOW XS IRU &&6 WUHDWPHQW ZLWKLQ WKH (8 (76 7KH SURSRVHG (76 'LUHFWLYH LV D SRVLWLYH
GHYHORSPHQWIRU&&6DVDUHVXOW 

$FNQRZOHGJHPHQWV 

7KLVZRUNZDV GHSHQGHQWXSRQWKHLQSXWVIHHGEDFNDQGJXLGDQFHRIWKH(8$G+RF([SHUW*URXSWKH&&6$%3
3URJUHVVLYH(QHUJ\DQG&HQWULFDZLWKRXWZKLFKLWFRXOGQRWKDYHSURFHHGHG$FNQRZOHGJHPHQWVDOVRWR%(55IRU
IXQGLQJ WKHZRUN DQG WR'HIUD DV SROLF\ OHDG RQ (8(76 ERWK QRZPHUJHG LQWR WKH'HSDUWPHQW IRU (QHUJ\ DQG
&OLPDWH&KDQJH '(&& 

5HIHUHQFHV 
 =DNNRXU3HWDO'HYHORSLQJ0RQLWRULQJ5HSRUWLQJDQG9HULILFDWLRQ*XLGHOLQHV IRU&2&DSWXUHDQG6WRUDJH8QGHUWKH(8(765HSRUW
1R&RDO5'7,3XE3UHSDUHGE\(50DQG'19'7,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